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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase ion conductivity in a wide temperature range and improve safety and 
reliability by adding a mixed solvent of an ethylene carbonate and an ethyl methyl carbonate in which a weight 
ratio is within a specific range in an organic electrolyte containing an electrolytic salt and the organic solvent. 
SOLUTION: A mixed solvent of an ethylene carbonate and an ethyl methyl carbonate whose weight ratio is 5:5 
to 1:10 is included and an inorganic oxide particle is added. The inorganic oxide particle is an alumina-based 
particle of 0.1 u,m or less in crystal particle size and 50 m2/g or more in BET specific surface area, and at least 
one kind of electrolyte is a lithium salt. Thereby, the ethylene carbonate hardly crystallizes at a low 
temperature, high ion conductivity is achieved in a wide temperature range, current and temperature 
characteristics are improved when applied to an electrochemical element such as battery, and lowering of the 
capacity can be lessened even at a low temperature, particularly -10° C or less. 



LEGAL STATUS 

[Date of request for examination] 26.12.2001 

[Date of sending the examiner's decision of rejection] 1 7.08.2004 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



(51)Int.CI. 



(21) Application number : 09-101928 

(22) Date of filing: 18.04.1997 



<19)H*H4«W (JP) (12) & H ij|p §^ Q ^ (A) ai)4HHtW£H#9 

#H¥10-294016 

(43)&WB «10^(1998)11£4B 



(51) IntCl. 




F I 




HO 1 B 1/12 




HO IB 


1/12 Z 


C 0 8 L 65/00 




C0 8L 65/00 


H 0 1 M 4/02 




HO 1M 


4/02 D 


4/58 






4/58 


4/60 






4/60 








flOft 6 OL (4 7 1) SfcHfcSK 


(21)ffJBi#^ 


^^9-101928 


(7i)tasA 


000002004 










(22)tBBiB 


^9^(1997)4^180 




Jfc£f!SiE£*P , i 1 T § 13# 9 # 






(72)3&?H# 


Krt Eft 








1=SWf*it*K*SF* 1 TB 1 # 1 n 














(72)?§W# 










=f 33*f«*aK*lf# 1 TH 1 * 1 # 














(72)H1H# 










1^f»SmRK*SF# 1 TB 1 » 1 * 














mmmA 





(54) i&wozm WKwmKRXP&Dfm 



(57) [M 



1 

immmmm 

mm i ] nmmmmmzmmnm® 

fcfct^T, MMttff5 : 5-1 : 1 OOtBHOx^lO/ 

2] mmum&v&m-ztir^zzt 
burs 3] mwmmmmmihm.Tm. i/i 

n BEmHffi»tf 50 m 2 /gtt±T?&37 

mmm a 

mm 5 ] 'm < t *>-mtmnm l i p f . 

Rtf/SfettL i B F, Rtf/S fcttL iN (CF. S 

o 2 ) , x%%z.tmmt?mm4mmmmn 

tymmmxz zmttfk v^h4*ymm 
mm^y-f^Y, vj-v^tyzm&mz 

[000 1] 

ctK£<3, fc^um®xMJ*ym&x$>v, « 
mt^mmmm^mmm mc, -1 o°cw 

[000 2] 

ft, LT^3„ Wltf, L i C o Oz , 

L i N i Oz , L iMnCh , Mo Sz £0&RS{t 
ft, iiSIiffctl^IEgfcJSK 'J ^7 A, 'Jf-7A£ 

^»*ftffitm\ *ffiSl££L i P Fe , L 1 B F 
< , LiAsFs , LiCFj SOj fOL 

<fflft?ftTV3o 2vl/.;fr7-xU7hP-*r 
VWxf^ (J. Electrochem. Soc.) , Hi 
3 8# (No. 3) , 6 6 51, 1 9 9 1 ¥j KB, M 
nOz fcSWiNiOi *ESfc*S*»!WBft;*ftT 



(2) 1 0-2 9 4 0 1 6 

2 

[0 0 0 3] #««SBStffiffl*nTV5W«}8«i: L 

-m-hm) ^y^yym. ^--fi-^y^vym) 

fittttOi-f/Wfc^ (?7-fA, V9v4K TH 

f, i/ttvvym) tvm&mm^mmn, m 

< » TEMStm t <D5.m fc/h* < , 
- £A/£ffll/-<6ftTV£ #FwW2- 1 0 6 6 6 

^ 8 3 1 0 4-5§) o S&fc, CtO^-px 

±ic%mx\ as, missftTi^'j^i^ty* 

Jfifcttf^OjgglfcSft-EVS. LfrLft^fixf-L/V 

s&fci/rfe, x^uvA-^-bweafct^fv^ 

[0 0 0 4] WBRffifcLTtts 7y*K7x*yft# 
*Sfc^3g£fr&»A/Cffll'>&ftTfc»K L i PFe- 

u ^ 7 ajsb^i^ tssTf * § h f jmzvmm 

30 RIWII, ^{MgtSfSb, L i FSS^7]c« 

H#tt»g«l!Bi*OHF584oB±, lSSfI©^f^ 
[0 0 0 5] 

wx^tym&m<, mx\ mmmnrt^m 
40 -i ccwT-pfesafifo^ftK mvmm^L 

[0 00 6] 

^etc*#-?t, ±mmmt>m&x% % c tzm l 

50 «B«tt'©^*fi«l*fiaT?tgStt*lRr±T?t3 c t% 



3 

[0 0 0 7] !P5*893tt % ttTOto*»«t*c4: 

[i] wmmxmmmztsGwmmkis^ 

T, fili:ttf5 : 5-1 : 1 0©fBH©x^U>*-;£ 

T^Stfcfcftf&fctStaWBffi. 10 
[2] 4s«fkti»jW»$nT^§i:t^f#i[ 

tt»s [i] im^mnm®* 

[3] ft«ft^»?» B B S?gO. 1/mUT 
T\ BETi:M^5 0m 2 /gW±^$S7;l/5t 

^fflft^-eftstfc^wafctsKnE [2i iEasow« 

tzmtt&tm en ~ [3] oy^tnmmm 
warn* 

[5] ^*<i:tH*D«)KlttWL 1 PFi fttf/ 20 
SfcttL i B F< &tf/$fcttL IN (CFi SO ; ) 

, tmmttzmz [4] shicosw? 
[6] wis [4] sfcti [5] fat©*««®!t%ffl 

5 u 30 
[0 0 0 8] eiTe#$8E*l¥ffl£&ET 3. *8UB© 
tlIWl¥M«x?-by#-#*-b (EC) tx^/l/^ 
(EMC) ©fiSiSMtfcfll^scfcfc 

wmtt%„ «ot, fg?a?Ec<DS B B B ft^c?t< 

^-§0 ECi:EMC©iB£Jt (fit) ttilUt, E C : E 
MC#3 : lfrS 1 : 1 SOlBHTffl^StfciWS 
, E C Mtf&t ff* fcffiST© E C ©flrfflgfijWS < 

itfOfti-esfc, >r*yg#fi©cp?Wfifc: 40 

EMC©S£ifc (Ml) tt, EC : EMC#5 : 5fr6 
1 : 1 OCiBBT 5 ^ 4 : 6fr5l : 9ff2t>KW% 

[0009] *^©#i«»ifctt±iB»f wmm 

•vmtoZWt E C / E M C m£ S 5 KflfiO*«jS«^ 
*8I8© EC, E M C £ ©B»tttf SMStfi* 



1 0-2 9 4 0 1 6 

4 

SWft^WSLTt^o *©<J:$*}8jKfcLTtt, 7° 
;l>*-#*--h5©a-#*-FI& l, 2-^F* 

>i«i-f;H, F yx^uy^y 3-;i/iW;i/x 
— t;1/, t F vxf-by^'u n— ;l/^^f-;l/x— f 

;k * F+^Ptftf^B^/l/^xarm ^> 
y-hU;K F;V-h'J;H^i«-b^a *J* 
^;W-jv!/i>75F\ ^^l/X^^K, N-^^;P 
KnUK>» N— fc?x;l/ifny FX X;l/*7y» 

ifWJLl\ flS©i^©Sfn*tf EC 

0 ai%WTt?ife ») , 3 o a*%wT*«Sk:ff s u\ 
[ooio] mm^mmm^m^mmMmm 
g\u&s muvmmicnu i~5osi%##sl 
<, 5~3oti%iwicj?su\ a^Kfflvsm? 

SC£ff 5 0fi*%^©tt*?#e*5«^ 8#U:< 

wtw&^is? y z- 1 ufev^f *>%^?£ws? 

t^ttfSISK, L i CF 3 SO* » L i N (CF 
. SOi )i , LiPF. , LiClOf , Li K L 
IBF4, LiSCN, L i A s Ft N NaCFs SO 
3 , NaPFe , NaCIO, , Na I, NaBF, , 
NaAsF« , KCFs S 0 3 , KPF 6 , K I ^©7 

;i/*y^a^ (cm ) 4 nbf ( ^©4i7y ; ex 

(CH 3 ) . PBF< ^©4«***x£A 

ttv a g c 1 04 ^©as^jRffi*^i«ns. 
[0011] *ss®i»tcffl^siigiitLt 

s§a©iwf#6n§©f#f tot, 
7;i/* y ^jKfeytieaE t*§ 0 n ©7;u a y #s^©a 

StbT«, WAtf, L i CF 3 SO3 , L i PFa , 
L i C 1 04 , L i B F4 , L1SCN, LiAsF 
s , LiN (CFsSOz ) 2 , NaCFi SOs , L 

1 U NaPF, > NaC10< , NaK NaBF 

< , N a A s F e , KCF 3 SO3 , KPFe , KI^S 



(4) 

5 

iff, iS§«T-$5fi>p>«fe»sL<, w-oxmrn 

^&U^92^ffl^6ft§o LiPFs , 

LiCF 3 S0 3 , LiBF^ LiAsF. , LiN 
(CFa SO* ) 2 m<D7ym%7^ty^tS^<Difi 

j^^fiTtib<, l i p f 6 tmtmLi\ 
[0012] mm<Dmnmmatmmmmm 
mmtoisfttcmwzLi,\ mmitwmt^m 10 

*WfcLTI4x7os;* (B*x7nS?;I/lS) ©id* 

tt* IS»^;RtlffiWit!fJLi\ 20 
[0 0 13] 7;l/5*»^?®aB««rK:WB«*© 
7-*>t<D^ftttAm<, -Ttyfigg, »fc*^* 

T-ts^t, jtasa* < K<, social** 

§ 7;b 5 ^M?«fc£ffimT>&»7]«M £ ftfc 
ttft<, *«{fc^¥l*i©*SHi», KftU^^AWfiSS 

•tstfctf-et, ifoh#iB^©wtm©£{bfcffi 30 
#t$r*&#-ct3. te«S?©^T7;b5^«i? 
0K(Stt*fch?<, 7^>Mffl5ffl^?<> 8: 

[0 0 14] Sfc7;V5^»i?Sffi{±mc7'7^ 
{fc£fti:©*ftJttfi*Sv\fcaiK L i P F 6 5f©L i -ft 

>imt^t<it*). *5%tLx%mz?*>mm% 

S fcL i ^^->*ril#©L i «lSEtt*0)B«JgjWlE 
SH'#i'£*£i:&5L i P Fe , L i BF, , L 

in (cf 3 SO3 ) , mvyvmwmmmmhj-e 

l«£LTHF^»cM!£ft, 1I« § 

4fl««ft:**4. 7/1/ 5*^88? 



1 0-2 9 4 0 1 6 

6 

fc*^ C t tfffi t < , B E T fel? 1 0 ■ /gfiLLtf #S 
[0 0 15] L©J:9^«ft«S?©IS H B B e?S 

k<<, mmmt(om^mL<r^ 0 iz^thxa 

0. 0 0 1 fin -1 /tm tf$?f:L<, 0. 01 fin- 
0. 1 fim ;W*fc#SU\i tit, JBVttbXOJm. 

»fU^Anli:Lm #a*Wffifc*fLT0. 0 5 
~3 0wt%KTt$0> 0. 5fr?>2 0wt%©S5B 

a^ts* u*. c© «fc 5 1 Lxn znmmitm 
£?i^-ea?Ltt©fc©tf £ < fflv^n. «»s©«fi^ 

Iff^Stx ^ft^©#», «^ffft^K:<<!8:») 

[0016] Lrctf?x*m^mnMmy$kmm 

UXZ 0 0 0 c p s&TF (HKttfifl-PO-f 53^3^2 
0-4 0 0 s-l©tf-&) b<, lOOOcpsJ-X 
T* s $Stfftb<, 1 0 0 c p sfiTWSSlcJfftL 

§ d ttcj; 0, ^«{bW4?©Sffi?S*7j<%{g!i 

«M?©^«^ast * rsasjij', 200-1 
200 tcfSB-e 2 sf ra~ 300 BjiffiBgfT* a < , 

LTtt 5 0 0-1 200 °C©ISH^#t$f $ L 

ir\ mm^m&xzzmii^tfmL^tiK 1 2 

0 0iC%Sx§i:, »«««4?©1IS^1*, * 
SLftli^ »a^(i*^©S^S^^I»iht§^, 

a*- 3 0 icttT©*ffl«-eiRfi5 1 ^a^su\ 8^ 

-5 0^CWT<W£»SU\ LOi5KLTl®lL 
fc7;I/ 5 1 ^»i?©#?J<l* ts-)V74 v 1/ * -feT* 
£tUfc«^, 3 0 0 Oppm fiTRMifHC&S t fctfffS 

[0 0 17] *«W©Wft{4Uf-^A, 



(5) 

7 

mm, mmm^mtDtef-r 

Kfl3Kc*ffl©fe©£Jfl^Sti:lc*D> SUE, A3 

«©*m y^72^l&5^«yf-7A/7;i/^ 
7A£^ y^«7A/»£& u^L/jyf-^y^ 

V5jST#t»SU\ l i >f *>*!SUIEfttfn?tsK 10 
SRWBfcLTtt. 3^S«ft, « MIS, £ 
ffln-^x, SKn-^x, \£vi-%m, sRU7-fe 

Ceo , C» ^©7v-U>IWIAW 5*15. *§g 

«ffiO«ffig*Jl GESiS»«) S c i: t <t •) , 
i6il!l±\ ffi§a<0t|Jfi*^5n«fl!)-e»SLV^ C©<fc 

yfiy, mj^i-vtfh, iWk-y^K iWktu^r 20 

[0 0 18] C<D«^OA«IWtSrt^««{b»*iBfi 

ts#ttttWc»£*iTf, rm«{b^ si 2 

2#, 5 7 4H, 1 9 5 4^J KBHS+lTV** ±5 

WfiOtBS^K, L i« C 0O2 i 30 

c© * 5 1 l i 7eR%»A-rs*Sfi»tiiBS?n'f , 

BMtm4 3 5 7 2 1 5^t!H«*tiTV«J;5k:, L 
ii CO3 3©£fc£JBiWtf»*fi£, Jn»®l-r«t 

[0019] %rc§mx\ SltLB^tv^^m 

^|J7-'J>, ^y7^l^MR©SPWk 40 
^7xxU;/MR©SPilk #Ui:o-/b&tf*OB 
tfyf-xxi/i/Rtf #Utfij3?>i; 

<DB§8& *U7yi/>fttf*OlHK*k #U-feW7 

y)=f-x-uy^=.iyy, $V7Vi/y\Z-i>y, $y-f 
7rXb;yt:xU>\ *°U-tL/y7xyH-UX *°y 
fc? >J 5> > i/V ;V en u >|£© # U 7 >J - 1/ > £x b >$. 

m^t<D-7-vymmw(om^wffmtmu\ 50 



#1¥ 10-294016 
8 

ffl&mtLXit. xsa am», mm®, 
m^-tz, ism-t^ 7v{\m. 
m, xvr^ymmfznzo £*tta*f£*ttT? 
nmtmimmm <o . x^zmttmrnvKz 

iomsfc n^mmft^ ti-t^y-h^m 

[0020] 

[0021] mm i ] «» tfcx^ b yii-m- 

h (EC) 3. Og. xf-;l/;W#-3p*-F (EMC) 

7.o g mtEmw^m , l i pfs m^itimnm 
vv-Y) \.sgk7bdym.mm, m&xx.<m^ 
u mmmmmLtc 0 c c*-;t/7 

-f>y>^-S0 tt2 0ppn WTCfcofc. 2« (HF 

o 2 5 "c, - 3 o ■ > c-e©^^>e*fi*-i' V\L-?y7s 
mcxM%\^tt.}Lz.-b, znzn, io.oxio' 3 , l.oxio 

" 3 S/cnXfriTc* E CO*fifll4-3 5T-pfefiC5afr 

[0 022] Dt«ff!ll] »«t^EC 6.0g, EMC 
4.0g (ftlc=Sfk» % L i P Fe (»WI 

?s^b-F) i.5 g %7;i/^y»H^ff, mux&<m 

7-iyi/\-ffi «20ppm ttfe*ofc. )HBt (H 
tt8 0ppm -Pfe^fc (TOK^S) o t®WB 

^tfcti!5, 10.5X10" 3 $/unXh-oTct)\ -20°CX 

e c©*ffflwgi: »), -r^yesiK^^seffiTb^o 

[0 0 2 3] [tUStfB 2 ] »« Lfe E C 3. Og, i>'x^;b 
(DEC) 7.0g Wc=MMt&9Z) ^ L i 
P Fe («*ftSSIWlfiyU- F) 1. 5g *7>Vdy% 

mm, m&x±<m-&u nmmmwkLrc* cot 

Bfc<D&m <jl-h7-<vy*!-W) B2 Oppm UT 
T?*^fc, 111® (HFSBSO Ei 8 0 ppm Xhitc W 

ye-^X^Til^bfctu^ 8.0 xiO" 3 S/cmT 
-1 51CTECO«ftHS^{:!3, -Ytyfea* 

[002 4] [*M!12] »SLfcEC2.0g, EMC6. 

Og. 7atruy*-**-h (PC) 2. Og mcEMt 
^),L1PFb («*{fcjjMWSfl^U-H) 1.5g 

2 0ppra WTT-feofeo HIS (HFIBS0 ttaOppn 
T?^ofc (tffi/ffiS) o iI©«»ff©2 5 0 C, -3 0 

ict 5 ©^ * >g*s*^ y \L-9y7mc tiis Lfc t 



(6) 

9 

*11*h, 9.5 X10" 3 ,1.0X10" 3 S/a7fSofc. 

ECfiO*ftti(i-3 5TC"PfefiC5a*»t>fco 
[0 0 2 5] [HMU3] mULTcE C2.5g, EMC6. 
Og, 5?x*;l/*-#*-l. (DEC) 1.5g (£fc:=£fk 
^HKLiPF. (l*Wlii?l/-F) 1.5g 

2 Oppm «TT?fcofc. MS (HFSfflO «8 Oppm 
Tffcofc (fp«£i£) o 2 5t, -3 0 

K'?<D>(*y&lf8&'C y '\Z-9V7$£\CXW%. IK. t 10 
ZtlZft, 7.0 X10" 3 ,0.8X10" 3 S/ca-pSofc. 

[0 0 2 6] [HttW4] L i P Fe lcftxTl«ti 

iiwfi^w f l i b f. o.9o g M^tc^mmmm i 

(*-/l/7YV5'+-ffi) «2 5ppm 

(HFg&g) a 3 Oppm T&ofc ((pftjBSffi) , £© 

WVMco 2 5 °c , - 3 o "ct'CM' * yfommtJ y\t- 

^^fetTHSLfefcC*, tt?tl, 5.0 X10"\ 
0.5X10" 3 S/cnT'fcofCo E C<0«ffflB-3 5"CT*&jg 20 

[0 0 2 7] [mm 5] 

9£**1MFC (IBiiSffS 0. 013/ii,¥fl 
H^tt?® *&0. 1 /im ( S E MtS^) > BETJtg 
ffitt 1 0 0 m 2 /g) **ftWk «S^T 1 0 0 0 X X 5 B# 
fflM»& l6fio«!B-e«jfi- 6 0°C<D7;lo>??Ha 
yn-7*tfy**rt£A*U lfi£T-£ftL/t<, c©7 
;1/ 5 - ^ivt^+M' K C ©^km* is -;l/7 -ry ~> * - 
*5>Sl^ai"eSI£Ufti:C5> 7 0 Oppm -e&ofc. 30 
S ft, I^MS© BET j±Sffi« 85mVg^ 

[00 2 8] [$3&0!| 6 ] HSIf ij 5 TUfi Lfc«17 
©$*1 (A-;l'7-Y>y^^-S) ttl 5ppm T*£o 

fco mi (HFS8» &2o P pi &cFx*&?rc am 

MS&) o c©m»l©2 5°C, -3 0 o CT?©W*yfS 

ft, 11.0X10" 3 >1.0X10" 3 S/arP&ofe. E COtFftH« 40 
-3 5 < CT?fefiC5fc!G»ofc. 
[0 0 2 9] eaiM7] 

<3/Vl/F8U*7AIEfi<DSI2>llg ©L li CO> 
£24g©Co 3 04 *£<fi£U i?SSj«T, 8 0 
0 °CT? 2 4 3 CkEADLlCoO 

2 I9*^ffc 0 £©L iCoOi wxtr-tf-w?? 
>y^, t°V7yite~VTy*mmik8 : 1 : l TS£ 

±fc, ftl 8 0/imOW«ta#J*Stfe. » 50 



#6B¥ 10-294016 
10 

TM 4mm 0 (1 1 5mg) fcfjffi*, «Sffi©]ESi:l/ 
fc. 

[0 0 3 0] [Hffi#j8] 

<l«atffiOS!3fi>MCMBl» fcfcRtfXSD , mt§ 

aiisnn (^ffi*x («) si : ¥mmm, 0.3 ^m 
, ymm& 2.0 ;zm , 27 0 o°cmm&) , # 

V7v{££=.VTV<D£B}t 8.6 : 0.4 : l.04)S$fti 
K3M(ON-^^;l/Kau F>S»*iai> 
«l#fco 5 jum©Sf?6±E, fi2 5 

0/tmOJ?*ta*JSS!bfeo 2 »10 01CT?2 
4^F^PiS*$^t5cttj;f?, m§8ftg^-F% 
fife CO^-FS^f-Tl 5mm* (6 2mg) tfTS 

[00 3 1] [H»J9] 

<L i-r*>z*watD«BS>7;VJ^»H5t^n-7 > 
*7^7rtT\ |8ffi«IJ8-??a!jfibfell»fiffi (1 5mm 

0) mrntm 1 -e«iitfc«»« (l i p f 6 /e c + 

EMC (3:7)) il©M^ffi±{cM 
^kJ«aSI#'J*l/7^ W-f ^n#-777f ;H> : 
^7 (SJ?L*tt 6 5 %, jg* 2 5 n m) JCllW 1 X'M 

«7l3Bfibfc3^;kF*yf-9i»iEffi (1 4mm0) 

2 0 1 63WySffi (ti2 0ram, ff* 1 . 6 
mm) KUflU HtfS/Rft^-'Vl/FJSL iW^^nW 
y«?fi*^fc. c<0m?Ms 6 0°C, 2 5°C, -2 0°C 
■CfHftWEEZ.75~4.lv, ISO. 8mA ■CftftttfcfT'sfcfc 
l5, S^««l«^12.0mAh , 12. OraAh » 11.0mA 
h T?$o/-Co Sfc, 2 5°C, ff»«E2.75~4.1V, 
0.8mA , fii(«4.0mA 1?^]fiW%ISBgbfci: fe*GK 
«§a«12.0nAh -P, St«'7 0%k:ttil>'r5S-i?©'9- 

w 3 7 o m-e^c fee 

[0 0 3 2] [^»10] 

< L i W*^H3WI«UD«Bi>ll*«IJ l -piS«Lfc«ftl 
^•9-WFC/L i PFs /EC + EMC (3 : 7) ) 

/mte/whJki ij-xy^ymmmco z<on 

6 0*C, 2 5°C, -2 0°C7-ftfl«EE2. 75-4.1 

tt^o.8mA ■eftSWfcffofcfccs, fcfaSSt*$a 

tt#4rl2.0mAh , 12. OmAh , 10. 8mAh T*feofc 0 Sfc, 
2 5^ ^il*JEt2.75~4.lV, 3t«0.8mA, i6Sttt4.0mA 
T?BSWI«IBg bfc C ^ S*S5[Sg»il2. OmAh 
T\ 7 0 % K&Pt 4 8 

onre&ofco 

[003 3] 

[HS^©1S] *HB^©«l«»?Stt E C t E C <D^b b b 

immrFte%mEMcz^ts%mmth,x^% 



11 

jSE^SIMfc»«ffi ; ?%iSlint5c:4:k:«J:!j, 



4#BB¥l 0-2 9 4 0 1 6 
12 
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